General Procedure and Product Characterization

The Optimal Experimental Conditions
Representative procedure for the synthesis of (Z)-α-hydroxymethyl allylic sulfone products: buta-2,3-dien-1-ol 3a (28 mg, 0.39 mmol) and iodobenzene 2a (81 mg, 0.39 mmol, 1.2 equiv.) were consecutively added to a sealed tube charged with a mixture of K 2 CO 3 (136 mg, 0.99 mmol, 3.0 equiv.), [Pd(PPh 3 ) 4 ] (19 mg, 0.018 mmol, 5 mol%), and sulfonyl hydrazone 1a (100 mg, 0.33 mmol, 1 equiv.) in dioxane (5 mL), under an atmosphere of nitrogen. The reaction mixture was stirred at 80 °C for 8 h and analyzed by TLC. After the reaction was complete, water (10 mL) was added, and the solution was extracted with dichloromethane. The organic phase was separated, washed with brine, dried (MgSO 4 ), filtered, and concentrated in vacuo to give the crude product, which was purified by column chromatography on silica gel with a mixture of ethyl acetate/petroleum (10:10, v/v) to afford the desired product 4aa.
Product Characterization
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(Z)-3-(4-methoxycarbonylphenyl)-4-tosylbut-2-en-1-ol (4ma)
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The Structural Confirmation of the representative compound 4aa
The chemical structures of the target compounds were confirmed by 1 H NMR, 13 C NMR, and MS spectra. The representative compound 4aa was found to have the molecular formula C 17 H 18 O 3 S determined by mass spectroscopy. 1 H NMR spectroscopy showed that all the protons of 4aa resonated with the expected chemical shifts (Figure 2SA) , the exchangeable signal observed at δ = 4.76 was assigned to -OH ( Figure 2SB) . The results of 13 C NMR experiment further confirmed its chemical structure. In addition, the configuration of alkene double bond was investigated by NOESY NMR. As shown in Figure 1SB , an evident NOE signal was observed between protons of H 1 (Ts-CH 2 -C, δ 1 = 4.53 ppm) and H 2 (C-CH 2 -OH, δ 2 = 3.82 ppm), which existed only in the Z isomer due to the appropriate intramolecular H-H distance ( Figure 1A) . Thus, all the related compounds were assigned the same Z-configuration by analogy unambiguously.
